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fſective Eyes, I ſhould think the Advantage 
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Propoſe e. to treat, in a brief Manner, 
not of the Antiquity, or optical Theory'of _ 
Spectacles, but of their Uſe in afliſting te 


Eye to ſee Objects diſtinctly, when the natu- 


ral Form and Condition of it fail us; and to 


ſhew what is the neceſſary Conſtruction r 
Diſpoſition of thoſe. artificial Glaſſes for an- 


ſwerin — — Purpaſe in the beſt * 
ner poſſib . 
of Nature, moſt People are 


In W 
obliged to know: by Experience the great and. 
univerſal Uo SPECT ACLES,. both Convex 


and cn elpecially the former, concerning: 
Which Nie I er has this remarkable Pate, 


ſage : ———** Were there no other Uſe of 
DIOPTRICS than that of Spectacles for de- 


eee 


ATC 9 
5 other Benefit whatſoever, not abſolutely re- 
: quiſite to the Suppo rt of Life. For as the 
Sight is the moſt noble and extenſive of all 
our Senſes, as we make the moſt frequent and 
c conſtant Uſe of our Eyes in all the Actions ang 
Concerns of an Life, ſurely that Which 
relieves the Eyes when decayed, and ſupplies 
their De fects, rendering them uſeful when al- | 
moſt uſeleſs, muſt needs of all others be 
eſteemed of the greateſt Advantage. How 
melancholy. is the Condition of ink Who 
only enjoys the Sight of what is immediatel7 
about him? With what Diſadvantage is he en- 
gaged in moſt of the Concerns of human Lif 
\ _ Readings to him troubleſome; War more chan 
k ordinary dangerous; Trade and ' Commerce 
toilſome and unpleaſant. ' And fo likewiſe on 
the other hand, how forlorn would the latter 
Part of moſt Mens Lives prove, unleſs 8 | 
| tacles were at hand to help their Eyes, all a 74 
little formed Piece of Glaſs ſupplied the Decays 
of Nature? The curious Mechanic, engaged 
in any Minute Work, could ng longer follow 
his Trade than to the coth or Goth Pear of his 
Age. The Scholar no longer” converſe with ' 
Js Books, or with an abſent Friend in a Let- 
ter. All after would be melancholy Tdlenef, 
or he muſt content himſelf s öſe another 
| Man's Eyes for every Line. Thus forlorn Was 
; the State of moſt old Men, and many young, | 
| before this admirable Invention, Which 8 
4 - thisveryAccouit cannot be praifed too highly, | 


This 2 


"I * s. A. . in: 1 1 
This Invention being of ſo *. a lied Ft 
ment to Mankind in general, will certain, 
command their Attention to every Propoſal far 
its Improvement; though it muſt, be.confelled | 
there has ſcarcely any thing been done fince . 
' they were firſt made that deſerves to be ſo | 
eſteemed ; perhaps no optic Inſtrument has || 
been fo little conſidered or altered ſince the firſt 
Conſtruction, as Spefacles.: The Maker or 
Seller is not to be charged with this Negleck; 
but the Optician (I mean a perſon ſxilſed in 
the Theory of Optics) who, tho' he bas con- 
deſcended ofien to treat of the Subject, has 
never yet pointed out the beſt Method of con- 
ſiructing them for Uſe, nor even ſo much as 
taken notice of that very Form and Diſpoſition 
of Glaſſes in this Inſtrument, which Sei- 

; ence of Optics points out, and makes neceſſr | 
-..- their Perfection. | 
Among others, 1 myſelf have over-looked 

the Nature of this Inſtrument, till it fell into 
my Way to. be more nearly intereſted in the 
Uſe of it. I before looked on it only as an 
- uſeful Deduction from this Science, to others; 
but my o&n Eyes now beginning to n 
their Alliſtance, I began more particularly | 
conſider them, and eſpecially how and in 9 _ 
Manner they might be applied to the beſt Ad. 
vantage for the Eyes, as I well knew the Man- 
ner in which Light affected thoſe noble Organs, 
Thad not long reflected on the Subject, When 
1 N perceived the Errors of the common »- 
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| but by confidering that ſuch 


Form; and MT” bow it was poſ- 
ble for Glaſſes in fuch frequent Uſe, to re- 
tain fo long a Conſtruction quite contrary. to the 
Tau of Optics, and which, in the Courſe of a 
few Years, muſt prove fo very prejudicial to the 
Eyes. I could no other Why account. for it, 


applied to the Eye, will affiſt the Sight; and 
though the Conſtruction were faulty enough, 
yet as that could not be immediately known 
by People who uſe them, it could be no Ob- 


jection againſt them; and not only fo, but 
3 they muſt have them or none. gu 
But fince I was now to uſe them myſelf, I 


+ * 


reſolved at once to have a Pair as perfect 
my Skill in Optics and the Form and Make of 
the Eye could direct me to conſtruct; and the 
Refult was as follows. 
I. I conſidered the two Glaſſes of common 
 Speftacles were placed both in the ſame Plane; 
and of Courſe their Axes were parallel to each 
other, and therefore could only be directed to 
Objects at a very great Diſtance, where we can 
ſee no Object with them at all. 
II. That when we uſe Spectacles, the Axes 
of both Eyes are turned to the Obſect we view, 


aud meet in a Point in it; as in reading, writ-. 
| ang, working with @ Needle, Er. And conſe- 


_ quently the Axes of the Eyes and of the Glaſſes 
are ſo far from coinciding (as they ouglit to do 


for diſtinct Vijjon) that they make a conſidera- 
111. That 


dle Angle with each other. 


g -* * 


laſſes, any-ways 


rp of the Image on the Bottom of 
e Eye, and which are 3 for perfect * 


Fr 


(7) 
II. That by this FAG 


cil of Rays, or thoſe which of — to the 
Axes of 1 Glaſſes, which make the moſt 


Viſion : I fay, all theſe Rays the Eyes are de 
prived of in the common Fotm of 8 
and only thoſe Rays can enter the Exe from 
the Object we look at, which come on one Sided 
of the Glaſs only, and are therefore irregularly 


refratted to the Te, and ſo make the lin 
rtion imperfett. 


"IV. 


fore no more of ſuch an active Princip le ſhould: 
be admitted into ſo delicate. and — a Struce- 


ture as that of the Eye, than was quite nee 


ſary to illuminate the Object, and make it ſuf- 
ficiently viſible. But the common Size: of 


Spectacle-Glaſſes pours. in upon the Eye+Ball 


three Times as much as is neceflary for. this 
Purpoſe; and therefore is very prejudicial 0 
the Bye in this Reſpect, as in Time — 


them weak and watry. 


V. But further, it is well known; that only! ; 


a particular Quantity of Light is proper for 


perfect and diſtinct Viſion; and that a greater 
or leſſer Degree of it always impairs and con- 


fuſes the Image and conſequently the Vikon| 
of the Object by it: and for this Purpoſe, in 


Pen- 


Microſcopes, T eleſcopes, and 8 optical Iiir. | 
ments, 


I conſidered (and it it is well knoweihm . 5 
| Experience) the Ackian of Light upon ue EEE 
tends gradually to weaken it; and that there 


* * 
* 4 ** * 


5 (8 ) 5 
ments, a Proviſi ion is made by V Proper Aper- ; 

. , tures and Diaphragms; but in Shectaclet, 

here the Quantity of Light ſhould be in the 

higheſt Degree regulated and adjuſted, no 

— at all has been made; but the tender 

Syſtem of the Eye hath been left defenceleſy 

to the conſtant Attacks of the ſuperfluous and i in. 

Jurious Particles of Light. _ 

VI. Again, I conſidered” that only thoſe 

of Light which fall near the 1 of the 

es, can be regularly refracted to the Eye, 

fd conſequently only ſuch can make the I- 
mage, or Viſion of an Odject in any Degree 
perfect: and therefore conſidering the unrea- 
ſonable Area or Largeneſs of the Surface of 

common Spectacles, there muſt neceſſarily be 
a great Quantity of Light that will not . 
annoy the Image by Suffuſion, but greatly vel- 
licate the Eye, and render the Image i imper- 
feat: by an irregular Refraction from all the 
extreme Parts of the Glaſs. N 

VII. By the Doctrine of the different Ree. 
frangibility of Light we are taught by Sir 
Jaac Newton to underſtand that 55 Rays or 
Particles of Light are of very different Sizes or 

| Magnitudes, and that therefore they muſt 

\# $4 ſtrike the Parts of the Eye with very different 

Forces; that from hence ariſe the various Ideas. 

ce Colours ; that thoſe Particles, which make 

the red Colour, are largeſt, as being leaſt re- 
frangible; and thoſe which make the violer 
Galcur, are moſt * and therefore of 

* | the 
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the ſmalleſ# Size ; ; . their Action 
on the Eye will be eaſieſt, and of Courſe the” 


violet or purple coloured Glaſs i is the beſt of all 


for ſuch Purpoſes, if ſuch conld be found 


A that is good, but that is difficult to procure. 


VIII. In the laſt Place it is to be obſerved, that 


che Image of an Object made by common com 
pounded Light (as in common 
ncar ſo perfect as that made by one particular 
Sort of Rays ; and that therefore Een * 
coloured Glaſs is moſt of all perfect, und ſhbuld* 
be choſe by every judicious Perſon, _ _ 
exquiſite View of the Object is required, 

FTheſe are the Principles on which this 2 


N. Conſtruction of v1 viſual Glaſſe s de perids. That they, 


are real and important Facts, "ind founded ix 


the Nature of Things, no one who has ft 
died the viſual Science can habe the leaſt 


Doubt of. But to illuſtrate ſuch an intereſting 
Affair, and make the whole of what 1 have 
ſaid as clear as poſſible, I ſhall give a Repreſen- 


tation of the Eye, the Spectacle-Glaſſes accord- 


2 ing to the vulgar and the ne Poſtion, and the 
Manner in Which the Rays of Light 


from an · Object through both of them to the 


1 in the Eye, which is the immediate Or- 
gan 275 Lier. [Dn the Copper-Plate,] | 8 | 


ON Deſcription of - the Bye. 15 


—_ he Structure of this noble Organ 1 is not mY 


© wonderful than the Power and Wiſdom” by 
Which it was formed. In its natural State, 
1 B every 


cles) is not 


* 


where the optic Nerve O P coming 


tis neceſſary 
perfectly 5 


„ 
ur Part has the very Fagm and Office which 
the Laws of Optics require for the moſt. per- 
fect Vition of an Object, as will appear from 
the following Conſiderations, 
. Viſion, in the Eye is effected by Rays, of 


Light reflecting through the Eye D EPQ 


Fig. 1. ] to the inner and hindermoſt Part, 
from the 
Brain, and entering the Eye at P, is expanded 
in a fine white Membrane over all the interior 
Part, as far as to E and D. On this Account 
all the Parts of the Eye ſhould be 
phanous or tranſparent,. for the 
free Admiſſion and perfect Refraction of the 


Rays of Light. 


2. Since only a convex Surface will converge 
the Rays of Light to a Focus; the fore Part 
of the Eye De E has that Fi gure, and conſiſts 
of a ſtrong pellucid Coat, which is called the 
Cornea, or Horny-Coat of the Eye, from its 
Reſem blance to a Piece of clear Horn. 
The Degree of Convexity or Roundneſs 
in the Cornea De E muſt be ſuch as will con- 
verge parallel Rays a6, cd, nicely to a Point 
on the Retina in the Bottom of the Eye, and 


4. To give a requiſite Convexity to the Eye, 
there is placed a Humour under the Cornea, 


1 


which keeps it protuberant, and is called the 


aqueous Humour a een its enen to 
Water. 5 
2: If 


— 
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= is . 2 N 
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of every diſtant Object AB, to perform a perfect p 
Image I M on the ſaid optic Nerve. 3 


a 
6.4 
* 


 ſhort-fighted; becauſe he is obliged to held 


5 N "(WW 


Fs IF ibis ceny es than Eye, or 1 5 


of the Cornea, be too great, as repreſented by 
2 dotted Curve DE, then the Rays com- 

from the Object A B, will be converged to 
2 Focus too ſoon, and ſorm an Image i n ſhort 
of the Retina; and in ſuch a Caſe the Viſion 
will de indiſtinct and confuſed. A Perſon 
having ſuch Eyes is ſaid to be purblind, of 


Things very near, or at ann to 
ke them plainly. 
6. When tho Curare e too flat, or 


has too little Convexity, as repreſented by che | 
dotted Cornea D E, then the Rays coming i N 


from diſtant Objects A B tend to a * be- 
ond the Bottom of the Eye, and form an 
ge IM, which upon the Retina P Q will 
de confuſed and imperfect, and the View of 
that Object will be ſo of courſe; and to ſuch 
Eyes, the nearer an Object is, the more indi- 
ſtin& the Viſion, as is too well known by Ex- 
perience to moſt Perſons in V ears. 
F. Next to the aqueous Humour we find a 
Part D 9E, which goes tranſverſly acroſs the 
Eye, and has, in the human Eye, a round 
Aperture fs, or Hole in the Miadle, called 
the Pupil. This Part or Diaphragm (called by 
Anatomiſts, the Uvea) is deſtined to adjuſt 
a due Quantity of Light for perfect Viſion; 'S 
for, by a double Syſtem of muſcular Fibres, we 
can make the Pupil one Half in Diameter leſe, 
and thereby exclade three-fourthgof the Light, 
| -. a * when 
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[|| | when Objects are too bright and glaring ; and 

| | When they are remotely ſituated, and dark, we ' 

can make the Aperture or Pupil larger, to re- 
ceive all the Light poſſible in ſuch Caſes. 

8. Immediately” behind the Uvea is ſituated 
the noble Part called the cryſtalline Humour FG, 
ſuſpended by a Proceſs, or Ring of muſcular Fi- 
bres DF, GE; by Means of which we have 
|] | a Power of adjuſting the focal Diſtance of the 
Eye, ſo as to make the Image perfect on the 
1] Retina, for every Diſtance of Objects. For 
dhe focal Diſtance of the Eye muſt neceſſarily | 
be variable with the different Diſtances of Ob- 
| jects, and is thus wonderfully provided for by 
11) this curious Part; it is in Form of a Glaſs Lens, 

| one Side of which is more convex than the 

V8 other; it is contained in a fine Tunic or. Coat, 

l called the Arachnoides ; and when diveſted of 

} this, it appears perfectly tranſparent, and clearer 

| if poſſible than cryſtal itſelf : whence the Rea- 

11 ſon of its Name. 8 

9. After this we find a large Quantity of 

1 * what is uſually called the vitrecus or glaſſy 

Fj. Humour, filling all the hinder Part, and giving 

j {|  abBody to the Eye; it fills all the Space DQPE, 
and is of a very tranſparent Subſtance, much 

reſembling the White of an Egg. 

| 10. Theſe three Humours are of different 

|| Confiſtence, yet have all nearly the ſame Den- 

| ſity and refractive Power; they accurately pro- 

vide for all the Circumſtances of diſtinct and 

| .  perfe## Vijion, making the Image ſo on the 
_ TE” 7 . optic 


- . 
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= þ . ( 13 5 | 
tic Nerve, 2 over all the Bottom 
e Eye in a curious white Membrane, as be- 
fore mentioned. A 
11. It is very Stable that by the ta 
of Optics, no Image, I M, will be equally per- 
fect in all its Parts, if formed on a Plane ox 
2 Sur face; the Form, therefore, of , 
inder Part of the Eye can be neither of theſe. 
And we are aſſured, "by bare InfpeQion, that | 
wy the Form QP of the Fund or Bottom of, the 
- Eye is not ſpherical, as Q P, but of a Figure <5 
| between that and a Plane, that i is truly optical, 
and fitted for defining the Image I M equally id 
perfect in every Part 3 
12. Another Thing remarkable in the Struc- 
ture of the Eye, is, the Inſertion of the optic 
Nerve O P, not in the Middle of the Bottom 
of the Eye, at &, but on one Side at P, for 
this g Reaſon, that the Rays of Light which 
Fall on##he Part P, where the Nerve enters the 
Eye, are liſt, or the Object is not ſeen by ſuch 
Rays; conſequently, had the Nerve entered te 
Eye in the Middle at &, the Rays which make 
hh Image in the greateſt Perfection, had then | 
been uſeleſs; and what is worſe, we had ſeen 
a black Spot i in ſuch Objects as we looked moſt 
directly at; ſuch wonderful Wiſdom is diſ- 
played in the Structure of this curious Organ! 
I ſhall take no Notice of the well- contrived 
Þ Apparatus of Muſcles by which the Eye is 
' moveable in its Socket, and directed to any 
Object at Pleaſure) it is ſufficient to obſerve © } 
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1 4 Want i 
2 ny 2 Way conſtructed to anſwer mof 
i | the Purpoſes of a ſcioptric Ball . \ 
mW . _— or Camera obſcura in Miniature, \ 
. And as this Inſtrument of Viſion is ſo very 
* precious, and at the ſame Time liable to De- 
fſlects that muſt be ſupplied by Art, it behoves 
ee.very reaſonable Man to expect the beſt I 
[ cours of this Kind, and to be more anxious, 

if poſſible, for the Safety and Preſervation of 
the Eve, than any other Part of the Body; it 
being beyond Diſpute the higheſt Performance 
of divine Mechaniſm, and the moſt important | 
of all the Organs of Senſation. 
148 And now let us ſee how this choice Part 
"i has been provided for by Artiſts ; truly they * 
I's have learned to know that a convex Glaſs will 1 
magnify, as they call it, an Object placed in 
| the Focus, or ſome-where at a Diſtance from 
1 the Glaſs; and therefore, without mee a- do, 
1 clap them upon old Peoples Noſes, to view Ob- 
il jects with them in the beſt Manner they can. 
* But this is far from being the Thing. It is not 
1! an indifferent Thing whether a Glaſs be applied 
Ito the Eye in this or that Manner; and every 
11. one who knows the Philoſophy of a Pair of 
1 Spectacles, muſt underſtand, that as they ſuc- 
| ceed to the Collyriums or Eye-Salves, ſo they 
may with great Propriety ſtill be reckoned the 
Medicines of the Eyes, and ought to be con- 
15 trived and applied with the greateſt Skill ang 
| 


| 
| This will more evidently appear from a com- 


par iſon 


% 5 *. 
, - 


( 


would coincide with the Axes of the Glaiſes;; 
and it is in this Caſe only, v/s., When the Axes 


/ 


(15) 
pariſon between the Form of vulgar Seta 
and thoſe which are here recommended of a 
new and philoſophical Conſtruction. To this 
End I have repreſented the two Eyes DX By 


and DYE, at the Diſtance they have in the 


Head, with the Spectacle-Glaſſes 


placed before 


them at the uſual Diſtance, alſo; the firſt af 


which, G H, is that of a common Pair, placed 


right e the Eye DX E; the other H 


is one of the new Form placed in a F 5 
ner before the Eye D E. [ See Fig. a. | 

. Suppoſe both the Eyes were directed to an by” 
Object at a very great Diſtance, the Aues f 

the Eyes XX and YY, which are right Lanes 
paſſing through the middle Points of the Pupil 
in each, will be parallel to each other as to 
Senſe; and in this Caſe the Axes of the Eyes 


of the Eye and Glaſs are the ſame, that diſtinct 


Viſion can be made, or the Image of an Object 
be completely formed in the Eye, Now Were 
the Glaſſes deſigned to view very diſtant Ob- 


jects, the Glaſs G H would be in a pr 


fition. But this i is not the Deſign of Spectacle- 


Glaſſes; and it is impoſfible to uſe them for 


any ſuch Purpoſes; at leaſt not one in a Tou- 
fend can uſe them to view diſtant Objects; 


and therefore the Abſurdity of the Pofition of 


- Glaſſes in common Spettacles is ſu eienr er- 


e 


For Jacki next. * ſince oul ö y nigh Ob- 


tw). 
Jes can be viewed with convex Spectacles, 
and the Axes of the Eyes are always pointed 
towards them, in every ſuch Caſe, it is plain, 


the Axes of the Glaſs and the Eye can be no 


longer coincident ; for let the Object near at 
Hand to be viewed be A, and both the Eyes 
turned directly to view it, as they always are; 


then will the Axes of the Eyes 4 A and a A 


meet in that Object or Point A, but the Axis 
of the Glaſs G H will ſtill remain where it 
was, and be far from the Axis A @ of the Eye, 
and conſequently there can be no direct or 
perfect Viſion of the Point or Object A, by the 
Slaſs G H, in the common Poſition in . 92 
ele. 

Now let us fee bow the Caſe lande with 
the other Eye, whoſe Axis a A is directed to 
the Point A; but ſo likewiſe is the Axis of the 


Wi | Silas GH; bor the ſaid Glaſs is now removed 


from the Situation g b into another G H, which 


makes the Angle GCg, equal to aF; and con- 


ſequently the Axes of the Eye and Glaſs do 


here coincide, and both become the right Line 
2 CA, paſſing through the Center of the Cor- 


-nea at F, and the Center of the Glaſs at C; 
and therefore the Viſion of the Object A, or 
its Image formed in the Eye at a, is as perfect 
as the Nature of Things can poſſibly admit of. 
Again tis evident, the Pencil of Rays GAH, 
- which flow from the Point A, and fall on the 


SGlaſs G H does, more than Half of it, after 


: Refradtion,« through the Glaſs; — on one Side 


K 3 ; the 


| 


# 
F 


| 


(75 


che Ey e at A; for even {i Az A C of this 

Pencl, which paſſes through the Center C of 
the Glaſs goes to one Side of the Eye at BD, 
and conſequently, that Half of hs Pencil 
D A B, which lies beyond, muſt all fall oft 
the Eye. And farther we obſerve, that of thoſe 
Rays which do enter the Eye, by far the 


uk Part are thoſe which are irregularly re- 
fracted to it from the Sides of the Glaſs about 
H, and by which the Image of the Point A 


is rendered very indiſtinct and confuſed. "The | 


Reaſon of all which is, that, in this Caſe, the 


Axis A D of the Pencil of Rays, and the Axis 
A F of the Eye do not coincide, but make 
with each other the Angle DAF. 


But with Reſpect to the other Eye at V. the 


N Caſe i 18 quite altered; for the Glaſs G H s 


here placed in ſuch a Manner that its Axis co- 
incides with the Axis of the Eye, and both 


make one Line A F, paſſing through the Cen- 


ter C of the Glass G H of the Cotnea; and 


therefore the Pencil of Rays, Which form the 


Point A, fall upon this Glaſs, are by it equal- 
ly and uniformly refracted to the Eye, and of 


Courſe muſt make the Image thereof at a n 
the Retina, as diſtin& and perfect as the Na- — 
ture of Things will admit 5 Hence then WW 
make this Inference very juſtly, that in Re- 


ſpect of the Poſition of the Glaſſes, that in the 
common Way G H is not only inartful, but 


' tnjurious to Viſion; while that of the Glas & H, 
according to the new Form, is both conſonant ; 
C- 5 6 
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necellary to view Objects in the beſt Man- 


In the laſt Place, let us but a little reflect on 


the uſual Form, and we ſhall ſoon find that no 


Regard has been had to the Reaſon of Things, 


though obvious enough both from Nature and 
Art; for what Precept or Precedent do they 
find any where for pouring on the Eyes ſuch a 
large, unneceſſary, and hurtful Quantity of 
Light, as muſt be refracted through thoſe large 
Glaſſes of an Inch and Half in Diameter, as 
moſt of them are very nearly? I fay this Pro- 
cedure is contrary to Reaſon, to Nature, and to 


2 
F * 
* — * 5 * 


It is in the firſt Place contrary to Reaſon ; for 


every one knows that Light, by the inconceivable 


Activity of its Parts, is the natural Cauſe of the 


Diſunion and Diffolution of the Parts and 
Contexture of Bodies; and in Proportion as 
they receive and detain more Light, they are 


more liable to be impaired and deſtroyed. Thus 


Mack Bodies, by imbibing great Quantities of 
Light, ſooner become rotten, and are in every 
Reſpect more ſubject to Decay | 
ones, which reflect moſt of the Light that fall 
on them. Too much Light from the Sun, 


than white 


when we directly behold it, immediately makes 
the Eye painful, and Viſion, for ſome Time 


after, very much confuſed; and there is no 


Doubt to be made, but that the ſupetfſüous 


* „„ ” r 5 : 


to Reaſon, and what the Laws of Optics make 


the Aperture or Dimenſions of the Glaſſes in 


* 


wot 


ö ny of 15 bt WAG DIE and 
thrown upon the Fe lp, by... ſuch ho 
_ Glaſſes, - muſt natural tend to $2” them 
weak and watery by car, ; and this Effect * 
we generally ſee attends the Vie. of common 
Spectacles. Beſides, that Reaſon in all Caſes 
forbids the Uſe” of any Thing farther than is 
proper to anſwer the End propaled and-nce, 
b all Experience j it is known, at tag mu 
Ligbt is. prejudicial: in forming e. rs AL 
Objects, it muſt be abſurd, in the higbeſt De» 
gree, to admit of more than is ſufficient or 
; ceflary for that Purpoſe. in the Eye 23 = 
ſion is requited to de moſt of all perfect. 
Again, it is contrary to Nature; for we o 
ſerve in the Eye a particular Proviſion * yo 
for adjuſting a proper Quantity of Light. for 
; diftin& Viſion, in the Aperture of e.] upil ; 
g 
and by this che Aperture of the Spectacle 
Glaſſes ſhould be limited; that is, they 121 
be ſo large as that the Pencil of Rays from any 
Point A, refracted through them, ſhould be 
e ſufficient to fill the Area of the Pupil ; and „ 
there be any more, as it can't enter the 1 
it muſt do harm to the other Parts; and therefore 
ought to be excluded. By this Means we ſhall - 
| find the Area of common Spectacle- Gl [| 
near three times as large as it ought to be. 3 


„ 2 


My 


And, thirdly, it is a Practice contrary 70 
Art; for who does not, or ought. not, to 
know, that in the Structure of a Microſcope, -- 
Teleſcope, Cc. it is abſolutely neceſſary that 

9 C 2ͤr; 4 an 


that be more or leſs than juſt, the Inſtrument 


will be imperfect; one Degree of Light ſhews 
an Object diſtinct and fair, when another, 


greater or leſs, will quite fpoil the View of it, 
", Now'it is eaſy to obſerve [trom_ Fig. 3] 
That if the Spectacle-Glaſs A BC be an Inch 
and Half Diameter, as is nearly the common 
Size, and another Circle abc be defcribed 
about” the Center 7bree Fourths of an Inch in 
Diameter, then the Light which falls on the 
Glas” ABC, will be four Times as much as 
will fall on the Circle abc ; but this Circle 


will admit of à ſufficient Field of View, and 


the Light full enough for all Purpoſes; and 
therefote three Parti in four of the Light, which 
falls upon the Eye from common Glaſs ABC 
is unneceffary; and not only ſo, but very hurt- 
4 2 and of Courſe ought to be excluded. And 
this 1 do by a large opake Zone or Ring of 
black Horn 00 o, as repreſented in the Figure. 
This Anus of Horn is allo a Safeguard to 
the Eye againſt all other foreign or extraneous 
dest the Circle. abc of three Fourtlis of an 
Inch be large enough in Reaſon; yet fince 
Cuſtom, the great Tyrant againſt Reaſon, gene- 


nerally has made People expect ſo great a De- 


face of Light, we have thought proper to 
_ Indulge them with a circular Area of Light one 
"whole Inch in Diameter, and therefore they 
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there ſhould always be the ſtricteſt Regard to FT; 
the Aperture of the Object-Glaſs ? Since 11 


OS 


Light that may come upon it Sideways, But 
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it is well known, as we before 


or heterogeneous Light, as will be more evident 
from Fig. 4. where A BC is a Priſm, DRA | 
Beam of the Sun's Light falling upon it at W. 


other Side at F, and from that Part the Rays 


b Side of the Priſm. The. Part of the 
© Which goes to R makes the red Cour 3 that 


fradted, they muſt be the largeſt in Magni- 


8 X37 © op 
ought not to e Thus much 68 | 
In ch. of Light. eee 
n the laſt Place, as to K Wale of Light, 
ryed, that 


ſimple or homogeneal Light is much better 
on all Accounts, than the common compounded 


from whence it is refracted through it to the | | 


now ſeparated are again refracted through the 
Air to the , ſeveral Parts between R and V, 
againſt the Side of a Room, all at different 
Diſtances from the Pe rpendicular FH tothe 


at O an orange Colour, at Y a yellow, at G a 


green, at B a blue, at I an indigo, and at Va 
violet Colour. l F 


Now ſince the Rays FR are the last ge- 


tude, and ſtrike the Eye with the greateſt 


Force, and are therefore moſt prejudicial to it. 


On the other Hand, the Rays FV are moſt of | 
all refracted, which proves that they are of 1 


the ſmalleſt Size, and conſequently ſtrike the 
Parts of the Eye with the leaſt Force; and 
therefore thoſe Rays, which are of a violet Co. 
four, are moſt eligible for the Purpoſes of Vi. 
flon, both as they form a more diſtint#: Image, 
and as their Action is n eaſiet to the Eye. 


Hence 


\ 


„K- 


„ 
— the oulg gar Error of ſuppoſing grern 


11 Rays make the be Light for the Eye is ap- 


rent ; for blue and indigo Colours are pre- 
le to them; and ſo the yellow, orange, 


and red, are in "via the worſt Colours of 


Light. Upon the Whole then we learn, both 


from Nature and Art, that they who would 
|. fee or view Objects with the greateſt Eaſe and 


Perfection, muſt uſe viſual Glaſſes of the Con- 
ſtruction and Colour above deſcribed.” And a 


Word to the Wiſeis enough. But to others, the 


Eloquence of Cicero, joined with tlie Sublime 
of Longinus would be loſt. I haye done what 


I can, in a ſmall Compaſs, to open their Eyes, 
and to make them ſee in the beſt Manner, and 


according to Art; but if Cuſtom and Prejudice 


be more prevalent, let them chuſe? 85 Po- + 
| Paten wut decipi; decipiatur. * 


- Since 1 have: propoſed theſe G Glaſſes, 
I have the Pleaſure to find they: are greatly 


| approved of, and -very well received, even be- 
vond my Expectation. The Objections a · 


gainſt them are few, and ſcarce worth men- 
tioning One -has ſaid, he can't ſee to read 


. better in theſe, or find then eafier to his Eyes, 


than common Spefacles. That is undoubtedly 


true, and who would expect a ſenſible Dit- 


ference immediately, if it be conſidered, that 


| the Eye is ſo admirably formed, that it can 
view an Object tolerably well by Rays of 


Light refracted upon it in the worſt Manner 
poſſible ? But can this be a Reaſon why Vi- 


1 


ſion ſhould not be N in the beſt Manz 


0 ner? But farther . do. not find the Li bt. 
Burt the Eye in one Glaſs mare than in the oi 


— Very true; nor do they ſee the Stone grow 
bollow. by the dripping of Water in Half an Hour; 
yet this will be the Caſe in Time; and every. 


" wiſe Man looks to the Conſequences in the | 1 
Uſe of Things of ſo intereſting a Nature. 


Another has objected—that. theſe via 
Glaſſes have. an uncouth Look, fit aſteu upon. 


' their Noſe, Sc. To which, if any Anſwer be 


due, I can only ſay, that, to a judicious Perſon, 
Whatever is beſt, has the beſt Look; ; and they. 
ſit moſt proper! in that Poſition which Nature 
has directed. bi Sir Francts— 


merous Family, and when their Eyes require 


Aſſiſtance, tis natural to expect they mould 
chuſe SpeFacles, rather than viſual Glaſſes, e. 


© pecially if they have the P rivilege 9 Pa) ing * 


very great Price for them. 
I ſhall take no notice of the low Arts that 


have been practiſed to vilify this Inyention; 


they who pretend that T have ſtolen it from. 


ſome old Author, would do well to produce that 


Author, leſt their Veracity and Honour ſhould 
be called to queſtion ; or, what perhaps they 


would have ſtill leſs diſputed, their Mit, in 


2 


not ſecuring to themſelves what they think, in 

my Hands, will do them ſuch mighty Harm. 
To thoſe who charge me with under ſelling - 

them, I anſwer, I know not their Prices; and 
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28 1 have a | fufficient Profit on what! ſel}, it 
8 they have taken ta much; for which 
2 Publie muſt think themſelves greatly ob- 
to their Candour and Gratitude, 
ſtly, thoſe who weakly inſinuate that I 
i mitate tbem, muſt be told, that they publiſh 
an Untruth ; I have no Reaſon for doing that; 
their Inventions are too mean and unſcientifical 
to deſerve my Notice: I ſell little beſides what. 
I have contrived myſelf ; and my Inftruments 
will. recommend themſelves to all Judges of 
Science; and nor only that, but faye the Pub- 
lie Cent. per Cent. in buying. I have only one 
Favour to aſk of thoſe worthy Gentlemen, . 
and that is, that, fince they have taken fo 
much Pains to depreciate my Inventions, they. 
will act conſiſtently with themſelves, and not 
imitate them. 
Let them, who know nothing of Optics, 
make Spectacles; and thoſe, who profeſs not 
to uſe their Reaſon, buy them: I ſhall always 
find a Demand for VIsuAL GLassts ; and the 
_ generous and judicious Part of Mankind will 
readily diſtinguiſh between the Author of any 
uſeful Invention, and thoſe who baſely pirate 
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DIRECTIONS 
* *. 1. 1 : 


For the Uſe of che wy 


GENERAL APPARATUS” 


OPTICAL INSTRUMENTS. 


I. HE COMPOUND POCKET MICROSCOPE 


_. muſt be held in a perpendicular Manner, and the 
Object to be viewed is to be laid on the concave Glaſs ' 


below ; and then the inner Part moved gently up or down, 


will exhibit a clear and pleaſant View of the Object; if 
it be a tranſparent Object, the Light will be reflected 
from the Locking-Glaſs below, and ſhew it very plainly. 


A Tadpole, or ſmall Fiſh, is to be placed in the glaſs Tube 


for viewing the Circulation of the Blood in the Tail, Fins, - 


2 1 


&c. Very ſmall living wing ng are to be put into the 


ſmalleſt Tube to be viewe 


or they may be placed in 
the Concave with a Piece of plain Glaſs over them to 
confine, yet not bruiſe them. In the ſame Glaſs you 
alſo put a Drop or two of Water, Vinegar, &c. to view © 


the Antmalculæ in them. For viewing the larger ſort of 


ſmall Objects you ſcrew off the upper Part of the Mi- 
croſcope, and holding the Obect juſt under it, or before 


it, they appear very diſtinct and beautiful. Note, The 


Objects to be viewed ſhould 5 be held in the Sun, or in | : 


ay 
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à gend Shy-Light ; they may be placed on long Slips of 
Glaſs with a little Gum-Mater, and be laid for Uſe. 
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fTEOOWMTCROSCOPE Ke 


| * tranſparent Objects, placed between the Talks in the 


| | IV. The SOLAR MICROSCOPE by Refraction, bs. 
YA the Part to which Wilſen's is ſcrewed on; at the large End 


Ivory Sliders, which it magnifies to a great Degree, and 
with wonderful Perſpicuity. The Circulation of the Blood, 


Aimalculæ in Fluids, c. are here ſeen to the utmoſt Ad- 


vantage in the glaſs Tube, placed between the braſs Plates 
of the Microſcope. The Sliders, or Tubes, being placed 
between thoſe Plates, you turn the Screw below, one Way 


will always do, if you hold up the Inſtrument towards the 
Sky or Candle. Note, You muſt turn the Screw, while your 
Eye is viewing the Object. | 


III. The SCIOPTRIC BALL and SOCKET is 
placed, by Screws of otherwiſe, in a Hole of the Window- 
Shutter, in a Room made quite dark. Into this Ball you 


a curious Picture or Landſcape of all Objects before the 
- Window, or on any Side, by turning the Ball with the 
Glaſs towards them. Ihe Colours are in the higheſt 


Perfection, the Motions all natural, and the per ſpect ive 


Scenary juſt. 


Re it is ſcrewed into the Scioptric-Ball, and there is placed a 
= . Glaſsto illuminate the Object (as before) placed between 


i 1 the braſs Plates, in Wilſon's Part; by Means of the 


of the illuminating Glaſs, and thereby make the Light 
1 on the Object as ſtrong as you pleaſe; then the Tube, 
B being placed in ſuch a Poſition as to receive the Sun's Light 
4 through it, by moving the Screw of Wilſen's Part, 
you will find it eaſy to make the Image very perfect 
on the Paper - Screen, or white linen Cloth, placed per- 


ö | ; Diſtance the Object will be magnified upwards of a 
14 thouſand Times in Length and Breadth, and more than 


I! n million of Times in Surface. And in this Way 3 


* * 
+ 


* 


or the other, till the Object appears very plain, which it 


ſcrew the Piece containing a Glaſs only, which will make 


Drawer, you may bring the Object near to the Focus 


pendicular to the Axis of the Microſcope. At ten Feet 


mn . T . D 1 nn 
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VWA 


de for. Mugabe. the 
and ſtrong than in the 
Kring Objects, as Mites, &c. Focus ofthe Gia they muſt 


SIO EOS pnp ty, _ 


70 i 


on Way-- Note, when 


e is much more dune 8 Ih | 4 


not be brought too near r tlie ocus of the TY len * . 


Kill them with Heat. ieee ELTON 


4 


1 10 


v. The POCKET ark wcb iR magnifies about | 
Object ſo much neater to me 


Eje Times, or brings every 
in Appearance, and an the Lee of 


will be an hundred Times larger ſeen through ſuch a Te- 


leſcope, than when viewed by the naked Eye. There 


are proper Marks on the Drawers to ſet them by; and 


that next the Eye muſt be moved a little backward or for- | 
| the true Focus, or h diſtinet * | 


© WIE The SOLAR TELESCOPE i is the fame Pocket- 


Teleſcope, adapted to the Ball and Sacket, by Means of a2 


Piece of Wood, which on one Side is ſcrewed into the 
all, and on the other it receives the Object End of the 


dleſcope, when the braſs Cap is ſcrewed. off; the Te- 


leſcope, being thus fitted on, is to be placed in the Di- 
rection of the Sun-beams, and they will pafs through it, 


and then, being held ſteady with one Hand you move 


the Drawer at the other End a little in or gut with the 
ther, and you will ſoon find the Place where the Sun's 
Face or Image will be made very diſtinct an the Sheet of 
1 — Paper held perpendicular to the Rays, and will be 


Proportion as the Paper is farther removed from 
e gt 


ument. In this. Manner you will eaſily view the 

culg, or Solar- Spots, the Clouds paſſing over the Sun 

in a moſt beautiful Manner, the Moon paſſing over the 
Sun in a Solar-Eclipſe, the Tran/its of Mercury and Venus 
over the Sun's Diſk, and many other curious Purpoſes 
may be anſwered thereby. Note, Before you ſerew it on 
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1 RGE omen, from 40l. to 


Ditto, in Wainſcot F rames 


CATALOG U E 


ee # 
| Philoſophical, Optical, and Mathematical 


- Inſtruments, 


Made and Sold by BENFAMIN MARTIN. 


At his Shop, the Sign of the Viſual Glaſſes and Globe, two 
7 below Crane-Court, in leet-Strect | 


Philoſophical Hftraments. M4) | 
eh # 
26 150 WT © 
1 


Cometarium— 


Senex s Globes, 28 in Diameter, in Mah 


Frames with carved Work and ſilver' d 
ridians 


on _ 
— 4 
au a 


0. 0000000000000 


0060000000 


17 Inches, ditto— — — 6 

12 Inches, ditt — 6 
o Inches, ditto — N 

Z Inches, ditto in 2 Caſe — 0 10 
Ditto, framed —— poke Sf 
A large ftanding Air-pump — 3 13 
Apparatus to ditto — W 7 
Davenport's table er — 9 9 
Apparatus to ditto — — „ ES 
Single barreFd Air- pump — "RIA 
Apparatus to ditto — © ET 1 

Electrical Machine in Braſs, with an Adee 5 

Box, Cc. from 5/. 5s. to 10 10 
A large Pappin's Digeſter 4 4 
Smaller, ditto ——— 2 2 
Ditto, beſt ſort Barometer — 111 
Farenheit's Thermometer — \ ©" 
Ditto—— — — 1 10 
Pocket Thermometer — 5-8 
Ditto, common — ——— 0 12 
Hydroſtatic Balance, Apparatus, Sc.— 115 
Model of a I —— 2 6 
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A Syringe, for 8 1 
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Fountain in Glaſs as 6; 4, 3 IT 
Ditto in Copper, with Apparatus | — m 


Smaller, ditto ns} 720 ib 73, 
Small Braſs Air- Pump, with with Glaſſes for OE 
Hydrometers in Ivory —— — 

Smaller, ditto nn — 


0 0 = dw wn = 


Speaking Trumpets, from 105. 6d. to, —— t It 

Hearing Trumpets - Get hee 

Rn ear from 27. ub #6 — 1 2 
tical Iflrumat s. 


A Three-Foot * Teleſcope, mounted! R 
on a Braſs Foot aten 


* 


Ditto, with Rack Work — 14 0 
Ditto, 18 Inches — — 8 
Ditto, 12 Inches — Tg 5 0 
Ditto, 9 Inches "tka —— — 4 40 
Ditto, 6 Inches 3 30 
Si- Foot ditto — — 2 12 6 
Ditto — {2 4 
| Four-foot ditto, Cad in Braſs and Nurſa-ſxin 1 11 _ 
Ditto, in Horn and Vellum — 1 10 
Three foot ditto, mounted in Bras — 1 3 0 
Ditto, in Horn and Vellum — 0 15 o 
Two- foot ditto, mounted in Braſs — 0816 0 
Ditto, in Horn and Vellum — 
Ditto, in Parchment — 0 6 6 
Twenty Inches, mounted in Braſs — 0 136 
Ditto, in Horn and Vellum -  , —— | 0 76 
Ditto, in Parchment — , d 
Teleſcopes with 6 Glaſſes, one EY ot 0 18 0 
Ditto, two Foot n — *' 4 
Ditto, three Foot — 1 16 © 
Ditto, four Foot, for e ñꝛz 1 16 © 
A large Parlour Compound Microſcope, in Braſs 4 -4'0 
Solar Microſcope, in Braſs — 14 6 
Wilſon's Microſcope, and Apparatus — 2 126 
Ditto, ſmall i 
Os *. Lag Opatia-Ficreſbogs — 212 6 
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artificial Eye, in Braſs 
itto, ſmall 


"Open Glaſſes, from 57. to 


mar Convex or Concave x Inches Dune- 

ter, hung in frames Ry 
Ditto, 18 Inches 
Ditto, x5 Inches 
Ditto, 12 Inches 
Ditto, 10 Inches 
itto, 8 Inches 
itto, 7 Inches 
itto,. 6 Inches 
Priſms, from 5g. to 
ins Glaſſes, from 25. 6d. to 


Mathematical Inflruments 
from 5. 55. to 


" Theodolites 
Plain Table 
Gunter's a9 4 1 Di WO 
Had! s Quadrant, nal Diy 
— a Nonius Ivory oP. - 
Ditto, 18 Inches all i in Braſs 
Ditto, 12 Inches 
Davis's Quadrant 
Sutton's Quadrant 
Caſes of Inſtruments for drawing 
'Brafs, Ivory or Silver, from 10s. ro; to— 
Proportional Compaſſes | 
Ditto, ſmaller 
Horizontal Dials, from Tos. 64. to 
Pocket Compaſſes, from 55. to 
Ring Dials, from 10s. 
| an from 25. 6d. wo 
Parallel Rulers, 


iagonal Machines for 8 Prints 
Ditto, on a ny; Foot 
itto, common Sort 
Seioptric Ball and Socket, in Bras 
Ditto, in Wood — 
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in Wood, 
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Rods, Gunter's Scales, N 
ul other Kinds of ulers at the uſual Prices. 
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Ditto; with Wheel- N 

Planetarium ſhewing the Phznomena of the Pto- 
lemaic and Copernican Syſtem, from 57. 5 to 

Lunarium — 

Ditto, for Jupiter's Moons 

A new Portable Air- Pump — 

Ditto, ſmaller . * — — 

Barometer, Thermometer, and Hydrometer, all 

8 oy Frame | — 

| 7 


Hydroſtatic Balance, "au 125. 6d. to des | 


# 


Eng. Dogen, or Moffey Stilyard "—— _ 
A new and moſt accurate Hydrometer 
A tefleCting Teleſcope, Microſcope, and Mega- 
, laſcope, all in one Shagreen Caſe — 


A new univerſal compound Microſcope, all in 


» Brafs, Shagreen Caſe — 
A Pocket compound Microſcope — 
Ditto, plain 


Sqglar Microſcope in Braſs and Wood TFT 
. © Megalaſcope for magnifying large Objects — 


2 


Pa _* Night Teleſcopes for the Pocket, which anſwer _ 


likewiſe for viewing Prints 
| A new Proportional Camera Obſcura, with a 


Solar Microſcope 
F Opera-glafſes of a new and commodious . 
A new Aſtronomical Azimuth Quadrant, all in 
. Braſs — — gs 
| Ditto, in Wood — | 


T 50 to bo Degrees — 
Ditto, with Agate Needle and Azimuth Circle 
4 A new Protractor, with Noniu#s Diviſions . 
A Portable Optical Apparatus, conſiſting of a 
cS.)cioptric Ball and Socket, a Solar Microſcope, 
,- Wilſon? s Microſcope, . a Pocket cympound 


kb. © Microſcope, a Pocket Teleſcope and Solar 


- Teleſcope 
Sean in ſpotted Fiſh-ſkin and BU — 
; hs * 2 * © 4 
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| A new Horizontal Dial for all Latitudes, os 
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18 6 . 
1 . e in Braſs ood — 6 — 7 f 8 
„ Hoke Glaſles or Spectacles of a new Conftruc- « x2 
Aion, beſt Sort! in ED ons — "20 
Noſe ditto 0 26 
Ditto with the beſt Pebles, i in Temple ne 0 160 


N. B. Very good Allowance will be made to Merchants and 
n ares again, as be deals 2 ready Money, © 


| BE | 
1 Seren, — —. — _ or the Knowledge 
of the Heavens and Earth diſplay'd, in a large Deline- * 
ation and Explanation, © ( Of the Solar Syſtem. (2.) 7 5 
The Theory of the Falch. (3.) Aſtronomical Circles. Kh... 
(4.) Chronological Tables. -(5.) Aſtronomical * f 
g (6. Of Solar and Lunar Eclipſes. Price 3s. | 
| £0 Wonders of the Come TaRY WORLD aifplay%d in 4 
2 Five = pea of the Solar Syſtem, in which the moſtt 
= Appearances and Particulars relating to. 5 
Come explain'd, in the moſt natural and evident 
| Manner. Price 25. 6d. 2 ; q' * : 
A Viewof the Solar Syſtem with the Elevation of the. Hh 
. Orbit of the Comet which will next return, repteſenting all. 
* ee a _—__ the Fax when ut tall be 


oy 8 2 17 7 Traſh * the Planet n over — "ES 
Face of che Sun, viz. from the Year 918 to 2117 incluſive. 
andi particularly that which next happens in the Year 1761, ä. 
9 1 the Parallax and Diſtance of the Sun will be, ; 

b ely determined, and the e of the Solar dyſtem 3 
'4* accurately Mertain d. - . 
age . 8 mY Comets dada, in For Part, Quarto. e 
e . | * | 
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